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 Abstract: This study investigated the effect of community-based organization on land 
management practices in Cassava based smallholder farming system in Osun State. A 
multistage sampling procedure was employed to select 100 respondents for the study. Data 
collected were analyzed by descriptive statistics, adoption index, Cragg’s (double-hurdle) 
model. The descriptive results showed average values of 45 years for age, 10 years for year of 
schooling, 7 for household size, 1.84 for farm size and 16 years for years of farming experience. 
The result revealed intercropping (94%) is the most predominant land management practice, 
followed by crop rotation (85%) while the least practiced was mulching. According to first 
hurdle in the double hurdle regression result, education, farm size and perception of degradation 
status significantly influenced the practice of crop rotation while age and access to credit 
significantly influenced the practice of cover cropping. The membership of community-based 
organization significantly influenced the practice of mulching. In the second hurdle, 
membership of community-based organization and participation in government awareness 
program significantly influenced intensity of crop rotation practices. The age and farm size of 
the farmers significantly influenced intensity of intercropping practices, while years of 
education and membership of community-based organization significantly influenced intensity 
of cover cropping practice. The age of farmer significantly influenced the intensity of mulching 
practice. On the basis of the results of the study, it was recommended that farmers should be 
encouraged to join a community-based organization of their own choice for easy uptake of land 
management practices and must be exposed to awareness programs on sustainable land 
management practices. In addition, focus should be on educated farmers with relatively large 
farms.  
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 Cassava production is vital to the economy of Nigeria as the country is the 
leading producer of cassava in the world with the output of 54.8 million tonnes 
(FAOSTAT, 2014). Cassava production generates revenue for the Government of 
Nigeria.  Cassava fits well into the farming systems of the smallholder farmers in 
Nigeria because it is available all year round, thus ensuring household food security 
and with low cost of production and improved varieties, cassava has a high potential to 
reduce poverty among the smallholder farm households in Nigeria (Osun et al., 2014). 
In addition, cassava is more tolerant to low soil fertility and more resistant to drought, 
pests and diseases (Obisesan, 2013; Olujenyo, 2010; Sangoyomi, 2013).  
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 Despite this, studies (IITA, 2011; Sangoyomi, 2013; Ogunleye et al., 2014) 
have shown that the productivity accruing to cassava farming among the smallholder 
farmers in Nigeria in the last 10 years remained abysmally low. This low cassava 
productivity has been attributed to land degradation (Babalola and Olayemi, 2013).  
Land degradation in the form of erosion in particular has greatly affected cassava 
production in Nigeria.  The soil erosion has wasted many land masses in some 
communities in Nigeria especially in Osun State. Osun State in particular stands the 
chance of losing more of their cultivable land in the closest future because of the 
presence of many rivers in the State and their overflowing capacities.   
 The average estimated production lost measured in monetary value is $65 
million with small-scale farmers being the most affected (Ezeaku and Davidson, 2008). 
This will inevitably affect food security adversely, if this continues unabated. Thus, 
combating land degradation has become a priority in the efforts of ensuring food 
security and increasing the income of the farmers. This calls for the introduction of 
Land Management Practices. This means the management of farm lands to improve the 
soil productivity environmentally, economically and socially (Oloyede et al., 2014). 
The Land Management Practices include conventional tillage system, intercropping, 
cover cropping, organic manure, mixed farming. crop rotation and mulching. The goal 
is to secure the land and improve its cultivation gainfully for a considerable period of 
time. 
 Following from this, efforts have been geared to secure land. Various research 
institutes all over the country had introduced various land management practice to 
farmers in Nigeria introduced in order to improve productivity and sustainability of 
land resources. These include mulching, cover-cropping, inter-cropping, crop rotation 
among other practices. Despite the evident efforts, Bamire and Amujoyegbe (2006) 
and Fakoya et al. (2007) noted that the usage of these practices is very low.  Therefore, 
these land management practices have performed below expectation (Babalola and 
Olayemi, 2013). The reasons for this low performance could be traced to the nature of 
land management practice introduced, social, cultural and economic factors such as 
inadequate access to farm input as a result of lack of access to credit among other 
factors (Jansen et al., 2006). 
 It is therefore evident that to improve the usage of these land management 
practice, there is need to improving social, cultural and economic conditions of the 
farmers or rural households. This can be achieved through community-based 
organization. Community-based organization is personal interaction amongst members 
of a community, which facilitates access to credit and lower its costs, improve welfare 
by increasing information flows and reduction in transaction costs (Babalola and 
Olayemi, 2013). Community-based organization has been found to have a key 
influence on adoption. However, only a limited number of studies have analyzed the 
role of community-based organization in the process of adoption. Consequently, this 
paper analysed the effect of community-based organization on the adoption and 
intensity of   management practices. In order to adequately address this, the following 
questions are pertinent: What are the socio-economic characteristics of cassava based 
small holder farmers in Osun state? What are the land management practices adopted 
Agricultura                                                                               no. 3 –4 (111-112)/2019                                                                                      Agriculture  
 
 
- 272 - 
 
by the farmer in the study area? What is the intensity of the land management 
practices? What is the effect of community-based organization on decision and 
intensity of land management practices? 
 
MATERIAL AND METHOD 
 
 Area of study: This study was carried out in Osun State, Nigeria. Osun State 
is an inland state with Osogbo as its capital city. Osun State is bounded in the West by 
the Oyo State, in the East by Ondo State, in the South by Ogun State and in the North 
by Kwara States. It is a land locked and a notable cassava producing State. The State 
experiences two main season that covers the rest of the year (November to march) with 
mean annual rainfall averages 1570mm and a mean annual temperature is about 27◦c   
lies in the tropical rainforest belt of the western uplands where climate and edaphic 
factors provides ideal environment for cassava cultivation. The specific areas of the 
study are, Ife- East, Ife Central, Ife North and Ife south as the local government areas 
contribute greatly to the state’s total cassava output. Mixed cropping constitutes the 
major cropping pattern of farmers in the State and cassava, maize, pepper, yam are the 
most preferred crops. The farmers are predominantly small scale using various land 
management practices such as crop rotation, mulching etc. in maintaining their farm 
lands.  
 Sampling technique: A multistage sampling procedure was used to select 
respondents for the study. In the first stage four Local Government Area (LGAs) were 
purposively selected from Ife-Ijesha agriculture zone. The LGAs include Ife East, Ife 
Central, Ife North and Ife south LGAs. The selection was based on the predominance 
of cassava farmers in the LGAs as the LGAs contribute significantly to the State’s total 
cassava output. The second stage involved a simple random selection of five villages 
from each LGA. In the last stage, five cassava small holder farmers were also selected 
from each farming villages using simple random technique. In all a total of 100 
respondents were interviewed. Information were collected on farmer’s socioeconomic 
characteristics of the respondents, land management practices used by respondents. 
 Analytical techniques 
  Descriptive statistics: Descriptive statistics (frequency, percentages, mean 
and standard deviation) were used to describe the socio-economic characteristics and to 
profile the usage of land management practices. 
 Adoption index: Adoption index was used to determine the intensity of land 
management practices among small holder farmers.  In this study, intensity of land 
management practices was defined as the proportion of land (cultivated with the 
practices or applied) with respect to the total area of farm land cultivated. Thus: 
Y =hectare	of	farm	land	applied Total	hectares	of		farmland	cultivated.   ……… (1)  
Where, Y is the intensity of a particular land management practices. 
 Double hurdle model: Double hurdle model was chosen for this study 
because it relaxes the restrictive assumption of the Tobit model that the factors 
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influencing the discrete decision (adoption decision) and the continuous decision 
(intensity of use) as well as their effects are the same. 
 First hurdle - Use of land management practices: The first hurdle, which is 
the farmers’ decision to use or not to use a land management practice is a function of a 
complex set of factors. In other words, there are certain factors that affect the 
probability of farmers to use a land management practice. 
 The empirical model is specified as follows: 
   = 	̥ + 	 AGE + 	HHSIZE+		HHEDU +!		FARMSIZE + +" EXT 
CONTACT +# EXT VISIT + $ PARTGAP + %CBO + &CREDIT + ' 
PERCEPTION  +   μ……………………………………………………………….. (2) 
Where 	̥    the constant term 	',	,…………… . '', are the parameters of the 
respective explanatory variables in the model, and  μ is the error term. 
 Second Hurdle –Intensity of use of land management practices: The 
second hurdle involved the determination of factors that influence the intensity of use 
land management practices. The second hurdle model used the truncated regression 
model to determine intensity of land management practices used. 
 The empirical model is specified as follows: 
 == 	̥ + 	 AGE + 	HHSIZE+		HHEDU +!		FARMSIZE + +" EXT 
CONTACT +# EXT VISIT + $ PARTGAP + %CBO + &CREDIT + ' 
PERCEPTION  +   μ………………………………………………………………(3) 
Where   	̥  is the constant term ',,………… . '' are the parameters of the 
respective explanatory variables in the model, and  μ is the error term.  
 The independent variables included social, cultural, and economic factors 
postulated to influence the usage and intensity of land management practice. These 
variables include age (AGE) of the household head in years,  years of education 
(EDUCATION), the household size (HHSIZE), size of the farm (FARMSIZE)  
perception of the state of their farmlands (PERCEPTION), membership in community 
based organization (CBO), participation in government awareness program 
(PARTGAP),  Access to credit (CREDIT), extension contacts (EXT CONTACT) as 
well as frequency of visits by extension agents, (EXTVISIT).  
 
RESULTS AND DISCUSSIONS 
  
 Socio-economic characteristics of the farmers: Socio-economic 
characteristics of the farmers were presented in Table 1. The mean age of the 
respondents was 45 (± 9.49) years. This is an indication that majority of the 
respondents were farmers that were still within their productive years. This result is in 
consonance with Ezekiel et al. (2012) and Ogunleye et al. (2017). Cassava production 
seem to be a male dominated activity in the study area as about 74% of the sample 
farmers were male. This is in consonance with Ezekiel et al. (2012) and Adesoji and 
Adejumo (2016). Majority (95%) of respondents were married. This could express 
some level of responsibility. The average years of formal education was 10.96 (±3.96). 
This implies that cassava farmers in the study area have the potentials of using 
sustainable land management practices. The average household size was 7.39(±4.20). 





This indicates that household is the main supplier of labour available for cassava 
production in the study area. This finding is in consonance with Idrisa 
The average farm size was 1.85 (±0.126) ha. The average years of farming experience 
was 15.97 (±9.485). This implies that majority of the farmers have been practicing 
cassava farming for a very long time and this
have some land management practices being used and intensified. Majority (84%) of 
the respondents do not have access to credit. This might be due to lack of collateral as 
most of their lands are in contiguous and fragmented which could hinder the usage of 
land management practices. Majority (62.0%) of the cassava farmers belong to one 
form of community-based organization or the other.  This could aid the usage of land 
management practice. 
Socio-economic Characteristics of Cassava Farmers
Variables  
Age (years)  
Male (%)  
Married (%)  
Formal education (%)  
Household size (#)  
Access to credit  
Farm size (ha)  
Years of farming experience   
Cooperative (%)  
 
 
Fig 1: Profile of Land Management Practices Adopted.
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 Profile of Land Management Practices Adopted: Figure 1 revealed that 
94% of cassava farmers practiced intercropping. This implies that intercropping is the 
most predominant land management practice in the study area, followed by crop 
rotation (85%). However, cover cropping (36%) and mulching (15%) were less 
practiced with 36% and 15% respectively. The low usage could be as a result of lack of 
information and the technicality involved in the use of these practices. 
 Intensity of land management practices: This study used average adoption 
index to determine the intensity of use of land management practices by farmers. Table 
2 shows the distribution of the various land management practices by their average 
adoption index. The intensity of intercropping (0.90) was the highest followed by cover 
cropping (0.88). However, intensity cover cropping and mulching were relatively low 
(0.22) and (0.020) respectively. This result implies that majority of the farmers 
allocated more of their land to the use of intercropping and crop rotation practices, and 
less to mulching and cover cropping. This is attributed longer period of manifestation 
of economic benefits implicit in the use of cover cropping and mulching.  
 
Table 2. 
Intensity of land management practices by adoption index 
LAND MANAGEMENT PRACTICES AVERAGE ADOPTION INDEX 
 
CROP ROTATION 0.879 
INTERCROPPING 0.895 
COVER CROPPING 0.224 
MULCHING 0.020 
Source: Field Survey (2018) 
 
 Effect of community-based organization on the decisions to use and intensity 
of land management practices 
 Effect of community-based organization on the decisions to use and 
intensity of crop Rotation Practice: The double hurdle regression results of crop 
rotation practice were presented in Table 3. The first hurdle showed the factors that 
influence the decision to use crop rotation using probit model, while the second hurdle 
showed factors that influence intensity of its use using truncated regression model. The 
probit model results showed that amongst the household socio-economic 
characteristics that were included in the model, education, farm size and farmer’s 
perception about land degradation status were significant and positive. Further to this, 
it is clear from the results that education, farm size and farmer’s perception about land 
degradation status significantly influence the probability of a farmer to use crop 
rotation practice. This agrees with the outcome of previous studies such as Imolehin, 
(2000), Idrisa et al. (2012) and Akinola et al, (2015). In other words, to increase the 
usage of crop rotation, focus should be on farmers that are educated, have larger farms 
and those farmers that perceive that their lands are degraded.    
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Table 3. 
Effect of community-based organization on decision to use and intensity of crop rotation 
 First hurdle (decision to use) Second hurdle (Intensity of use) 
Variables Coefficient (Std errors) (Z value) Coefficient (Std errors) (Z value) 
AGE   0 .0338    (0.022)          1.51          0.0017  (0.034)   0.51        
H/H EDU   0.1075     (0.055)              .978***       0.003   (0.087)  0.04   
H/H SIZE   0.0267  (0.0441)             0.61       0.001   (0.076)            0.14   
FARM SIZE   0.1725  (0.0953)              1.81**       0.0013 (0.033)            0.40    
EXT.CONTACT  -0.5131  (0.7734)           -0.66      -0.1527 (0.107)           -1.42   
EXT VISIT   1.1635  (0.8118)            -1.43       0.0475 (0.160)           -0.30    
CREDIT -0.2849  (0.556)   0.51  -0.0711  (0.091)      -0.78 
PART.GAP   1.4768  (1.0101)            -1.46     -0.2822  (0.104)           -2.69 *   
C.B.O  -0.5757   
 .428625 
-1.34   0.1345 (0.1049)  1.66*** 
 (0.4286)      (0.808)             
PERCEPTION   1.4768   (1.0101)      
 
 2.33**     -0.0312  (0.808)           
  (0.1049) 
-0.46    
CONSTANT  -2.4941 (1.4104)      
    
2.77    0.8330  (0.2039)       4.08    
No of obs   100     100  
Wald,-./(12)   20.19     19.07  
Log likelihood  -32.1735     0.0394  
Prob > ,-./   0.0275     0.2118  
*, **, ***, the estimate is significant at 1, 5 and 10%, respectively.  
Source: Field survey, 2018 
 
 Interestingly, the second hurdle revealed that most of the institutional variables 
are significant in determining the intensity of crop rotation (Table 3). The coefficient of 
membership in community-based organization was positive and significant with 
respect to intensity of use of crop rotation. This implies that members of a community-
based organization are likely to intensify the use of crop rotation practice. However, 
the estimated coefficient for the dummy variable indicating household’s participation 
in government awareness program was negative and significant. This implies that 
farmers who do not participate in government awareness program intensify the use of 
crop rotation more than farmers who are members. This could be attributed to the fact 
that farmers who participate in government awareness program have wide range 
knowledge on other improved land management practices and thus might intensify the 
use of other practices rather than crop rotation. Hence, an increase in participation in 
government awareness program will decrease the use of crop rotation.  
 Effect of community-based organization on the decisions to use and 
intensity of intercropping practice: The double hurdle regression results of 
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intercropping practice are presented in Table 4. The first hurdle shows the factors that 
influence the decision to use intercropping using probit model, while the second hurdle 
shows factors that influence intensity of its use using truncated regression model. The 
probit regression model showed that no factors (both socio-economic and institutional 
factors) significantly influence the probability of using inter-cropping practice. 
However, socio economic characteristics such as farm size and perception of 
degradation status significantly and negatively influenced intensity of intercropping. 
An increase in farm size by one hectare reduces the intensity of intercropping practice. 
This could be attributed to the fact that higher farm size implies increase in cost of 
production when two crops are combined. Also, an increase in perception of 
degradation by a unit reduces the intensity of intercropping. This highlights the fact 
that farmers would prefer sole cropping in order to increase yield when they perceive 
that their farm land is degraded. 
Table 4. 
Effect of community-based organization on decision to use and intensity of intercropping 
 First hurdle (decision to use) Second hurdle (Intensity of use) 
Variables Coefficient (Std errors) (Z value) 
Coefficient 
(Std errors) (Z value) 
AGE   0 .0328  (0.0289)    1.14    0.00133 (0.0033)  -0.4  
H/H EDU  -0.0334   (0.0777)            -0.50  0.0030 (0.0084)  0.36 
H/H SIZE   -0.0334   (0.0584)           -0.57 0.00105  (0.0074)  0.14 
FARM SIZE   0.0404  (0.0580)               0.0327 -0.00618 (0.0032) -1.92 *  
EXT.CONTACT  -0.9023   (0.600)            -1.50   -0.1254 (0.0783) -1.42   
EXT. VISIT       0  0.0587 (0.1532)  0.38 
CREDIT   0.2963  (0.7662)    0.39 0.1164 (0.0871)  1.33 
PART.GAP  -0.6879  (0.6489)             0.97  -0.1007 (0.104) -0.99 
C.B.O  -0.1780 
 .428625   
  -0.33 -0.0385 (0.1049) -0.49 
  (0.4286)      (0.0624)  
PERCEPTION   0.7501  (0.6262)     1.24    -0.10545 (0.0655) -1.61*** 
CONSTANT          1.0196  (0.2039)       2.7926    0.8563 (0.1580)  5.42 
No of obs   95   100  
LR,-./(4)   9.96   10.98  
Log likelihood -17.401  -27.3768  
Prob > ,-./  0.03541   0.3587  
*, **, ***, the estimate is significant at 1, 5 and 10%, respectively.  
Source: Field Survey (2018) 
 
 Effect of community-based organization on decision to use and intensity of 
cover cropping practice: Table 5 shows factors influencing the adoption and intensity 
of adoption of cover cropping practice. The first hurdle shows the factors that influence 
the decision to use intercropping using probit model, while the second hurdle shows 
factors that influence intensity of its use using truncated regression model. In the first 
hurdle, age and access to credit positively and significantly influence the decision to 
use intercropping. An increase in age will increase the probability of use of cover 
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cropping. This implies older farmers have higher probability of using cover cropping 
practice. Also, an increase in access to credit increases the probability to use cover 
cropping practice. This result agrees with Degu et al. (2000). In the second hurdle, 
education and membership in community-based organization negatively and 
significantly influence intensity of use of cover cropping. An increase in the number of 
years of education and membership in community-based organization reduces 
intensifying cover cropping.  
Table 5.  
Effect of community-based organization on decisions to use and intensity of cover 
cropping 
 First hurdle (decision to use) Second hurdle (Intensity of use) 
Variables Coefficient (Std errors) (Z value) Coefficient  (Std errors) (Z value) 
AGE  0.0276 ( 0.0157)    1.70***      -0 .0000234 ( 0.0046) -0.00      
H/H EDU  -0.00691 ( 0.0756)   -0.19   - 0.02357  (0.01183) -1.99** 
H/H SIZE  -000597  (0.0335)           -0.54    -0.01194  (0.0104)            1.15 
FARM SIZE   0.2200  (0.0454)              0.48    0.0016   (0.0043)            0.40 
EXT.CONTACT   0.4632  (0.4865)             0.95     0.1853   (0.1500)            1.23  
EXT VISIT   -3.1623  (0.8118)          -0.48      -0.2310   (0.2420)           -0.82   
CREDIT   0.9467  (0.4456)   2.12***   -0.0204   (0.1268)           -0.95 
PART.GAP   -0.4361  (0.4893)            -0.89   0.132204  (0.1511)           0.28 
C.B.O  -0.3959  
 .428625  
 
 -0.79  0.3133   (0.1156)  2.71* 
  (0.4286)                    
PERCEPTION   0.0059   (0.0372)       -0.00     0.1142   (0.916)  1.25 
CONSTANT         -0.7709  (0.974)           0.2477  (0.2727)  0.91 
No of obs     100    100  
LR,-./(4)    11.92    21.56  
Log likelihood  -59.3859  -53.024  
Prob > ,-./   0.02906   0.0200  
Pseudo5/    0.0912   0.1664  
*, **, ***, the estimate is significant at 1, 5 and 10%, respectively.  
Source: Field Survey (2018). 
  
 Effect of community-based organization on decision to use and intensity of 
mulching: Table 6 shows factors influencing the use and intensity of use of mulching 
practice. The first hurdle shows the factors that influence the decision to use 
intercropping using probit model, while the second hurdle shows factors that influence 
intensity of its use using truncated regression model. In the first hurdle, membership in 
community-based organization increases probability of use of mulching practices. This 
is in line with Bamire et al. (2002). While in the second hurdle, age positively and 
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significantly influence intensity of use of mulching. The implication is that as farmers 
are aging, they tend to gather experience with the practice and as such realizes the 
benefits associated with it hence, they are able to allocate a larger area of their 
farmland to its use. 
Table 6. 
Effect of community-based organization on decision to use and intensity of mulching 
 First hurdle (decision to use) Second hurdle (Intensity of use) 
Variables Coefficient (Std errors) (Z value) Coefficient (Std errors) (Z value) 
AGE   -0.1540  ( 0.02293)        -0.67         0.03158  (0.00161)        1.96  **  
H/H EDU  - 0.3318  ( 0.0487)      -0.68  - 0.02535   (0.0378) -0.82  
H/H SIZE   -0.0729   (0.0529)           -1.38    -0.06572   (0.0453)           -1.45 
FARM SIZE   0.8637  (0.0844)             0.0844    0.0018   (0.0056)            0.30  
EXT.CONTACT   -0.0776  (0.6222)            0.12   -0.0844   (0.2711)           -0.36   
CREDIT   0.5611  (0.4858)    1.51   - 0.3568   (0.2750)           -1.30 
PART.GAP   0.7210  (0.76133)            0.95   0.3484   (0.2447)           -0.14 
C.B.O  -1.1868 
 .428625     
  1.81***   0.1186   (0.1049) -0.63 
  (0.6529)        (0.0624)             
PERCEPTION   0.0134  (0.3964)    0.03     0.1893   (0.0056)  0.32 
CONSTANT  
    
 0.8222  (1.4488)       0.56      -2.0763   (1.000)      
 
-2.08 
No of obs   100    100  
LRchi(9)  12.57    14.34  
Log likelihood -35.985   -16.8935  
Prob > chi  0.2487    0.1108  
*, **, ***, the estimate is significant at 1, 5 and 10%, respectively.  




 The study found out that majority of the cassava farmers were male, small 
holders, middle aged, have formal education and long years of farming experience. 
According to average adoption index, the intensity of land management practices such 
as mulching and crop rotation were very low. In the first hurdle, education, farm size 
and farmer’s perception about land degradation status positively and significantly 
influence crop rotation. But no factors (both socio-economic and institutional factors) 
significantly influence the probability of using inter-cropping practice. Age and access 
to credit positively and significantly influence the decision to use intercropping. 
membership in community-based organization increases probability of use of mulching 
practices. While in the second hurdle, the coefficient of membership in community-
based organization and household’s participation in government awareness program 
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significantly influence intensity of use of crop rotation. While farm size and perception 
of degradation status significantly and negatively influenced intensity of intercropping. 
education and membership in community-based organization negatively and 
significantly influence intensity of use of cover cropping. age positively and 
significantly influence intensity of use of mulching. The study concluded that 
community-based organization is one of the key factors influencing three of four land 
management practices considered in this study (crop-rotation, mulching, cover-
cropping). On the basis of the results of the study, it was recommended that farmers 
should be encouraged to join a community-based organization for easy uptake of land 
management practices and must be exposed to awareness programs on sustainable land 
management practices. In addition, focus should be on educated farmers with relatively 
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